H2O2-induced proliferation of primary alveolar epithelial cells is mediated by MAP kinases.
Exposure to supraphysiological oxygen concentrations during ventilatory oxygen therapy often causes tissue damage. Alveolar type II (AT II) cells are a major target for oxidant injury, and their ability to proliferate plays a critical role during the repair phase following injury. We hypothesized that reactive oxygen species (ROS), which are produced during hyperoxia, not only cause cellular damage, but may also play a role in the repair process by promoting AT II cell proliferation. We have tested the ability of ROS to induce proliferation in primary cultures of AT II cells by using a wide range of chronic and acute hydrogen peroxide (H2O2) exposures to mimic different types of oxidative stress. We found that chronic exposure to an extracellular flux of 10 microM H2O2/h can significantly increase the intracellular concentration of oxidants, DNA synthesis, and cell proliferation. H2O2-induced AT II cell proliferation was preceded by activation of the mitogen-activated protein kinase ERK (extracellular signal-regulated kinase). Inhibition of ERK and p38 activation prevented H2O2-induced proliferation. These results show that changes in intracellular oxidant concentrations can modulate downstream signaling pathways controlling AT II cell proliferation. This mechanism could be important in the repair process following hyperoxia-induced injury.